Introduction
Ferrocene is a very versatile molecule with important properties such as high electron density, aromaticity and redox reversibility. These characteristics, together with the ease of preparation of mono and 1,1'-disubstituted ferrocene derivatives with a great variety of organic fragments that may contain O, N, S, P, etc. as donor atoms, make ferrocene a very suitable building block in many fields of research (1). Current areas of interest in ferrocene chemistry include the use in catalysis, materials and bioinorganic chemistry. These functionalized ferrocene derivatives and the study of their coordination to metal centres are an important topic of research in many areas that seek special properties of such species, e.g. nonlinear optical properties, charge transport, liquid crystals, electrochemical recognition, catalysis, nanoparticles, immunoassay reagents or biological applications (1-15).
Phosphorus-substituted ferrocenes are the most well-studied class of heteroatom substituted ferrocenes and much of the attention has been focused in the chemistry of 1,1'-bis(diphenylphosp hino)ferrocene (dppf) and chiral phosphines because the potential applications in catalysis (1).
Hemilabile ferrocene phosphines are not very common and as far as we are aware only the phosphine-ether or thioether derivatives Fc(ECH 2 CH 2 PPh 2 ) 2 (E = O, S) has been reported (16) . Here we report on the synthesis of a hemilabile amide-phosphine disubstituted ferrocene derivative Fc(CONHCH 2 CH 2 PPh 2 ) 2 and their coordination properties towards silver(I) and gold(I) compounds. The species [Au 2 {μ-Fc(CONCH 2 CH 2 PPh 2 ) 2 }], in which the amides have been deprotonated, and the ligand is acting as N,N,P,P tetradentate has been synthesized.
Experimental section
Instrumentation. Infrared spectra were recorded in the range 4000-200 cm -1 on a Perkin-Elmer 883 spectrophotometer using Nujol mulls between polyethylene sheets. C, H, N and S analyses were carried out with a Perkin-Elmer 2400 microanalyzer. Mass spectra were recorded on a VG Autospec, with the liquid secondary-ion mass spectra (LSIMS) technique, using nitrobenzyl alcohol as matrix. NMR spectra were recorded on a Varian Unity 300 spectrometer and a Bruker ARX 300 spectrometer in CDCl3, otherwise stated. Chemical shifts are cited relative to SiMe 4 
X-Ray structure determination
The crystal (0.18 x 0.16 x 0.12 mm 1) . Although the stoichiometry of these complexes is similar we assume different structures, taking into account the different coordination properties of the anion, and that for the copper complex the ligand coordinates to the metallic center through their four donor atoms eg. the amino and phosphino groups, and for the silver the structure probably corresponds to trigonal planar silver complex with a coordinated triflate, although a dimer structure with the phosphines acting as chelate and bridging triflate ligands is possible in the solid state; this structure has been found for us in many silver(I) complexes with bidentate ferrocene ligands (27). The IR spectra presents the absorptions for the NH at around 3345 (m), the v(C=O) at 1633 (s) cm -1 , and for 2 those for the coordinated triflate anion at 1287 and 1252 (vs), H} NMR spectra present a singlet at -8.0 ppm for complex 1 and one broad resonance around -1.0 ppm that does not split into the typical two doublets for Ag-P complexes even at low temperature (-60°C) for complex 2. The liquid secondary ion mass spectra (LSIMS+) show the cation molecular peaks [CuL] + at m/z = 759 (100%) and [AgL] + at m/z = 803 (100%). 
Results and discussion

)](3).
Presumably the complex is mononuclear with the silver center in a tetrahedral geometry and the diphosphine acting as chelate and the triflate as monodentate. The IR spectrum presents the absorptions for the NH at 3351 (m), the v(C=O) at
1632 (s) cm -1 , and those for the coordinated triflate anion at 1286 and 1253 (vs), asym (SO 3 (6) . The IR spectrum presents the absorption at 3337 (s) cm -1 for the amide group and the vibration (C=O) at 1639, apart from those arising at the uncoordinated triflate anion. The NMR spectrum shows a major product that is complex 6 and another compound which is present as a minor component. The 31 P{ 1 H} NMR spectrum at room temperature is interesting because it shows two different resonances; in the low temperature spectrum an AB system can be observed due to the Ph 2 P-AuPPh 3 unit and also two more resonances that are attributable to the species shown in Scheme 2 in which complex 6 is in equilibria with the species coming from the loss of the fragment [Au(PPh 3 H} NMR spectrum presents one unique signal at 19.2 for the two equivalent phosphorus. In the mass spectrum the molecular peak plus one proton can be observed at m/z = 1089 (15%). shows the molecule generated by symmetry). The gold(I) atom is bonded to the amido nitrogen of one of the phosphine chains and to the phosphorous atom of the other. The geometry around the gold atom is almost linear as shown by the angle P-Au-N 176.61° (19) . The deviation from linearity may be due to the strong interaction between the two gold atoms (Au-Au distance = 2.8921(5) Å). 
Conclusions
The synthesis of the new hemilabile diphosphine ligand Fc(CONHCH 2 CH 2 PPh 2 ) 2 and their coordination properties towards group 11 metals have been studied. This ligand shows a great variety of coordination modes as bidentate bridging or transchelate ligand, as tetradentate neutral ligand and also as tetradentate N,N,P,P dianionic ligand. The structure of [Au 2 {Fc(CONCH 2 CH 2 PPh 2 ) 2 }] (8) have been solved showing a dinuclear species with the gold coordinated to the amide and phosphorus atoms and also with a short aurophilic contact.
